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Description 

MULTIFUNCTION METER FOR WELDING 

APPARATUS 

Background of Invention 

[0001] The present invention relates generally to engine driven 
welding systems and, more particularly, to a multifunction 
meter for use therewith. 

[0002] Engine driven welding systems generally include an inter- 
nal combustion engine that generates power used to 
power the welding-type apparatus. An operator of such 
devices, in order to effectuate a desired welding process, 
can control and monitor the power signal required for a 
desired welding process. The control of the power signal 
often includes a plurality of switches or dials that an op- 
erator can manipulate in order to generate the desired 
welding signal. During a welding process, the power sig- 
nal may differ slightly from the selected signal. This devi- 
ation of the welding power signal may adversely affect the 
welding process and detrimentally affect weld quality. 



[0003] In addition to monitoring the weld power signal, it is also 
desirable to monitor engine operation. Typically, engines 
used to power welding-type devices are subject to peri- 
odic maintenance. The periodic maintenance of the engine 
includes maintaining engine oil integrity, coolant levels, 
and other common maintenance protocols. The engine 
maintenance protocols are often dictated by the operating 
conditions of the engine, hours of operation, and engine 
load criteria. That is, an engine that is operated more of- 
ten under heavy load or at increased RPM's may require a 
shorter interval between scheduled maintenance than an 
engine that is operated under less demanding conditions. 
In order to ensure extended and reliable operation of the 
engine, an operator must know the operating history of 
the particular device. In environments where the device is 
often operated by several different operators, this creates 
situations where device engine maintenance may be inad- 
vertently overlooked. 

[0004] It would therefore be desirable to have a system and 

method capable of indicating to an operator the operating 
values of the welding power signal as well as engine oper- 
ating parameters and maintenance information. 
Brief Description of Invention 



[0005] jhe present invention provides a system and method of 
monitoring a welding-type apparatus tliat solves the 
aforementioned problems. The present invention provides 
a multifunction meter that displays both data indicative of 
the welding power signal and data indicative of engine 
operation and maintenance. 

[0006] Therefore, in accordance with one aspect of the present 
invention, a multifunction meter is disclosed that has a 
single display unit, a first input, a second input, and a 
processing unit. The first input is configured to receive 
feedback from an engine configured to deliver power to a 
power converter. The second input is configured to re- 
ceive feedback from the power converter that is config- 
ured to deliver welding-type power to a welding-type ap- 
paratus. The processing unit is connected to the single 
display unit, the first input, and the second input, and is 
configured to process the feedback from the engine and 
the feedback from the power converter and display data 
indicative of engine operation and power output of the 
power converter on the single display unit. 

[0007] According to another aspect of the present invention, a 
welding-type apparatus is disclosed. The welding-type 
apparatus has a mechanical to electrical power converter 



connected to an engine and is configured to generate a 
power signal suitable for welding processes. A multifunc- 
tion meter is configured to alternately display engine con- 
dition data and power signal data. 

[0008] According to a further aspect of the present invention, a 
method of monitoring a welding-type device is disclosed 
including the steps of; receiving at least two sets of data 
indicative of a welding-power signal, receiving data in- 
dicative of an engine condition; and displaying the data 
indicative of a welding-power signal and the data indica- 
tive of an engine condition on a single set of meters. 

[0009] In accordance with another aspect of the present inven- 
tion, a welding-type apparatus is disclosed that includes 
an engine configured to provide mechanical power to a 
power source. The power source is configured to generate 
electrical power suitable for welding processes. The weld- 
ing-type apparatus has a single set of meters to display 
volts and amps of the electrical power and means for on 
demand displaying of engine condition data on the single 
set of meters. 

[0010] Various other features, objects and advantages of the 

present invention will be made apparent from the follow- 
ing detailed description and the drawings. 



Brief Description of Drawings 

[0011] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[0012] In the drawings: 

[0013] Fig. 1 is a perspective view of the welding-type apparatus 

according to the present invention. 
[0014] Fig. 2 is a block diagram of the major components of the 

welding-type apparatus of Fig. 1. 

[0015] Fig. 3 is a block diagram of operation of the multifunction 

meter of Fig. 
Detailed Description 

[0016] Referring now to Fig. 1, a portable engine-driven welder 
system 10 is provided and, for brevity, will hereinafter be 
referred to as a welding device 10. As one skilled in the 
art will fully appreciate, the heretofore description of 
welding devices not only includes welders, but also in- 
cludes any system that requires high power outputs, such 
as heating and cutting systems. Therefore, the present in- 
vention is equivalently applicable with any device requir- 
ing high power output, including welders, plasma cutters, 
induction heaters, aircraft ground power units, and the 
like. Reference to welding power, welding-type power, or 



welders generally, includes welding, cutting, heating 
power, or ground power for aircraft. Description of a 
welding apparatus illustrates just one embodiment in 
which the present invention may be implemented. The 
present invention is equivalently applicable with many 
high power systems, such as cutting and induction heat- 
ing systems, aircraft ground power systems or any similar 
systems. 

[0017] The welding device 10 has an outer housing 12 that has 
one or more air vents 14 for cooling internal components 
of welding device 10. The housing 12 can be easily re- 
moved to permit access to the internal components for 
maintenance and service. An upper surface 20 of welding 
device 10 includes a lifting hook 22 extending 
therethrough for lifting and transporting of the welding 
device. Also attached to the upper surface 20 is an ex- 
haust system 24 that lowers noise and passes exhaust gas 
from an engine of welding device 10 through housing 12. 
Welding device 10 is shown as being engine driven for ex- 
emplary purposes. It is understood that welding device 10 
could be powered by an external power source such as a 
power grid. 

[0018] Welding device 10 includes a control panel 26 that has 



various control elements and gauges for operating the 
welding device 10. A plurality of gauges 28 measure vari- 
ous parameters of the welding device 10. Measured pa- 
rameters can include fuel level, oil temperature, battery 
amperage, and air pressure. Control panel 26 also has a 
control dial 30 and an ampere range switch 32 which are 
used to select a voltage/amperage for welding operations. 
Process selector switch 34 selects the type of weld output. 
The weld output is determined by the type of welding 
process. Examples of weld processes that may be imple- 
mented include stick welding, gas metal arc welding, 
tungsten inert gas welding, air-carbon arc cutting, and 
the like. Electrical outlets 36 provide power for electrically 
driven devices, such as saws, drills, etc. Control panel 26 
also includes a compressor on/off switch 31 and an en- 
gine control switch 33 to independently control the com- 
pressor and engine, respectively. 
[0019] The control panel 26 also includes multiple power con- 
nections such as a single phase power connect 38, an op- 
tional three-phase power connect 40, and weld-power re- 
ceptacles 42. Weld cable connectors 44 are connected to 
welding cables 46 and are constructed to engage weld- 
power receptacles 42. Weld cables 46 electrically connect 



a torch and a work clamp to welding device 10. Weld- 
power receptacles 42 and weld cable connectors 44 form 
a connector assembly 48 for removably connecting weld 
cables 46 to welding device 10. An optional polarity 
switch 50 can be used to select the polarity of the weld 
output. Typical selections include direct current electrode 
negative, direct current electrode positive, and alternating 
current. A panel remote switch 52 and remote receptacle 
54 select remote control of the welding device 10 in in- 
stances where welding operations are remotely located 
from the welding device 10. 
[0020] A multifunction meter 56 is positioned on control panel 
26. Multifunction meter 56 includes a pair of displays 58, 
60 and a plurality of meter controls 62. As shown in Fig. 
2, multifunction meter 56 includes a processor 64 con- 
nected to an engine 66 of welding device 10. Processor 64 
is also connected to a welding power generator 68. Weld- 
ing power generator 68 is also mechanically attached to 
engine 66 and configured to generate an electrical power 
signal suitable for welding from the mechanical power 
output of engine 66. A plurality of inputs 70 extend from 
engine 66 to processor 64 and communicate engine pa- 
rameters to processor 64 of multifunction meter 56. A 



second set of inputs 72 extend from weld power genera- 
tor 68 to processor 64 and communicate feedbacl< from 
the weld power generator to the processor of multifunc- 
tion meter 56. Processor 64 includes a plurality of outputs 
74 which connect processor 64 to a control module 76 of 
multifunction meter 56. 
[0021] During a welding operation, display 58 indicates the volt- 
age of a welding power signal. Similarly, display 60 dis- 
plays a current of the weld power signal generated by 
welding device 10. Displays 58, 60 are configured to al- 
ternately display engine operating parameters such as 
RPM, engine temperature, and oil pressure. Optionally, 
processor 64 is configured to receive inputs from the plu- 
rality of meter controls 62. Meter controls 62 include a 
plurality of push buttons or touch-sensitive inputs 78, 80, 
82, and 84 which allow an operator to select which set of 
parameters are indicated on displays 58, 60. Buttons 78, 
80 allow an operator to toggle through data and parame- 
ters received from processor 64 at any point of operation. 
Similarly, buttons 82, 84 allow an operator to input and 
manipulate data contained in processor 64, as well as 
change the data displayed at displays 58 and 60. As such, 
when processor 64 is set to a default of displaying weld- 



ing parameters such as voltage and amperage, an opera- 
tor may override such signals and display desired data at 
displays 58 and 60. Also, if any particular parameter of 
the engine or welding power generator were out of speci- 
fication, such as low oil pressure, the processor 64 would 
interrupt the displays to display the out of specification 
parameter. Such "emergency" display would preferably be 
either blinking or be a brighter output to draw the atten- 
tion of the operator. 
[0022] In addition to displaying engine condition data and weld 
power signal data, multifunction meter 56 is also config- 
ured to display other device data such as date of manu- 
facture, purchaser information, software identification 
data, device identification data, auxiliary outlet data, unit 
maintenance data, or device error data. A specific series of 
inputs from buttons 78, 80, 82, and 84 would invoke the 
processor 64 to cause display of such data. These outputs 
are merely exemplary and in no way limit the scope of the 
claims. Preferably multifunction meter 56 is configured to 
output any data which may be useful at any point during 
the operating life of the device. While buttons 78, 80, 82, 
and 84 allow an operator to toggle through the data and 
operating parameters displayable on multifunction meter 



56, device 10 can be configured to allow an operator to 
select which data is displayed determined by a protocol of 
inputs communicated to the processor through the igni- 
tion switch or other selector switches located on the con- 
trol panel. That is, processor 64 could be configured to 
display a selected data, such as hours of engine opera- 
tion, by a predefined sequence of ignition switch posi- 
tioning. 

[0023] Referring to Fig. 3, control and output of multifunction 
display 56 initiates at unit power-up 86 with a check of 
ignition switch position 88. If the ignition switch is OFF 
90, displays 58, 60 are also disabled 92. If the ignition 
switch is ON 94, but the engine is not cranking 96, 98, 
displays 58 and 60 display operation hours and mainte- 
nance data 100. If the engine is cranking 102, all displays 
are tested 104. After testing all displays, processor 64 
checks whether the engine is running or not 106. If the 
engine is not running 106, 108, processor 64 returns to 
check if the engine is still cranking 96. On the other hand, 
if the engine is running 106, 110, processor 64 displays 
weld parameters 112 as preset on control panel 26 as 
shown in Fig. 1. While engine 66 is running 110, proces- 
sor 64 continually checks oil pressure 114, engine tem- 



perature 116, and other system errors 118. If the system 
oil pressure is below a preset threshold 114, 120, a "LOW 
OIL" warning 122 is displayed on displays 58, 60 to in- 
form an operator of the oil pressure condition. If the oil 
pressure is within a threshold operating range 124, pro- 
cessor 64 verifies engine temperature at 116. If the en- 
gine temperature is beyond a preferred operating range 
126, a "HOT H20" warning 128 is displayed on displays 
58, 60. If the engine operating temperature is within a 
predetermined range 116, 130, processor 64 checks for 
other system errors 118, such as restricted air flow, low 
charge rate, or excessive or undesirable weld system 
power source signals. If there is such an error 132, dis- 
plays 58 and 60 display an error code 134 which can be 
related to specific system components and system param- 
eters. In the event that there is a low oil pressure condi- 
tion 122, excessive engine temperature condition 128, or 
other system error 134, processor 64 validates whether 
such error is a critical error based on predetermined/pre- 
set values 136. 

[0024] If any of the "LOW OIL"122, "HOT H20"128, or error codes 
134 are beyond a critical operating range 136, 138, pro- 
cessor 64 automatically shuts down 140 welding device 



10. In the event that the engine oil pressure is within a 
predetermined range 114, 124, engine temperature is ac- 
ceptable 116, 130, and no system error llShas occurred, 
processor 64 returns 142 to verify engine running 106 
and then continually checks the operating parameters. 
Likewise, in the event that there is a low oil condition 122, 
hot engine cooling water condition 128, or other system 
error code 134, and the error is not a critical error 136, as 
determined by the preset values, processor 64 returns 
144 to check engine operating conditions 106, display 
weld parameters 112, and check system conditions 114, 
116, 118. As such, during welding operations, multifunc- 
tion meter 56 displays weld parameters unless an engine 
or system error has occurred. Such a system allows an op- 
erator of such a device to readily maintain and be in- 
formed of the engine and welding power source supply 
conditions and parameters as well as readily identify en- 
gine maintenance and unit identity data. 
[0025] Therefore, the present invention includes a multifunction 
meter that has a single display unit, a first input, a second 
input, and a processing unit. The first input is configured 
to receive feedback from an engine configured to deliver 
power to a power converter. The second input is config- 



ured to receive feedback from the power converter that is 
configured to deliver a welding-type power to a welding- 
type apparatus. The processing unit is connected to the 
single display unit, the first input, and the second input, 
and is configured to process the feedback from the engine 
and the feedback from the power converter and display 
data indicative of engine operation and power output of 
the power converter on the single display unit. 

[0026] Another embodiment of the present invention includes a 
welding-type apparatus having a mechanical to electrical 
power converter connected to an engine. The power con- 
verter is configured to generate a power signal suitable 
for welding processes. A multifunction meter is config- 
ured to alternately display engine condition data and 
power signal data. 

[0027] An alternate embodiment of the present invention in- 
cludes a method of monitoring a welding-type device. The 
method includes the steps of: receiving at least two sets 
of data indicative of a welding-power signal, receiving 
data indicative of an engine condition; and displaying the 
data indicative of a welding-power signal and the data in- 
dicative of an engine condition on a single set of meters. 

[0028] A further embodiment of the present invention has a 



welding-type apparatus that includes an engine config- 
ured to provide mechanical power to a power source. The 
power source is configured to generate electrical power 
suitable for welding processes. The welding-type appara- 
tus has a single set of meters to display volts and amps of 
the electrical power and means for on demand displaying 
of engine condition data on the single set of meters. 
[0029] jhe present invention has been described in terms of the 
preferred embodiment, and it is recognized that equiva- 
lents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the 
appending claims. 



